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Imipramine in childhood enuresis:
Further studies on the relationship of
time of administration to effect

Harvey R. Alderton, m.b., b.s., d.p.m., c.r.c.p.[c], Toronto

A previous study1 estabiished that 25
mg. of imipramine (Tofranil, Geigy)
given at 8 p.m. to children aged 6 to
12 years had its greatest effect on

enuretic incidents occurring after 1
a.m. The same dose administered at
3.15 p.m. was chiefly effective in re-

ducing enuretic incidents prior to 1
a.m. Nocturnal enuresis in "early
enuretics" was much more effectively
controlled by early than by late medi-
cation. In these subjects incidents be¬
fore 1 a.m. formed a higher propor¬
tion of total incidents than in the
"late enuretics" in whom late adminis¬
tration of the agent gave greatly
superior results.

Greatest control resulted when 25
mg. of imipramine was given at 3.15
and 8 p.m. so that the dose was

doubled. It was predicted that the
maximal effect from 50 mg. would
be obtained by relating the time of
administration to the time of enuresis
and not by using two separate doses
of 25 mg. The testing of that hypo-
thesis will be described.

Method
The enuretic subjects were eight
boys and one girl, aged 7 years,
3 months to 10 years, 9 months
(mean 8 years, 11 months), ad-
mitted for residential treatment be¬
cause of serious acting-out behaviour
disorders. In seven a diagnosis of
"character disorder" was made. Two
were schizophrenic but able to res-

pond to the same therapeutic milieu.
Four of these children were of aver-
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age intelligence (I.Q. 90 to 109),
four were low average (I.Q. 80 to
89) and one was borderline (I.Q.
70 to 79) as measured by the Wech-
sler intelligence scale for children.
A double-blind investigation was

conducted using 25-mg. imipramine
tablets and matching placebo. Three
drug conditions were employed,
each lasting four weeks: A: 25
mg. at 3.15 and 8 p.m.; B: 50
mg. at 3.15 p.m.; C: 50 mg. at 8
p.m. During the first four weeks no

medication was given (Nl). Subjects
were randomly assigned to the six
different drug condition sequences.
Each drug condition was preceded by
a four-week period during which
placebo was given at the same time
and in identical amount to the drug
(Pa, Pb, Pc). Following the final
drug condition, placebo was given for
a further four weeks without altering
time or dose schedule, and finally the
subjects were kept under four weeks*
observation without medication (N2).
The trial therefore extended over 36
weeks and was completed by seven

children. One remained for all but
the final no-medication period and
one was discharged after the second
drug condition.

Child-care staff examined each pa¬
tient for enuresis at 12.30 a.m. and
6.00 a.m. and if wet the time was

noted. If a child awoke and reported
enuresis, that time was recorded.
Nights away from the hospital were

excluded, as were days when medi¬
cation was for any reason not re¬

ceived within 30 minutes of the cor-

rect time.

Results
For the total group, enuresis while
taking the placebo occurred on 491
of a possible 814 nights or 60.32%
and on 212 of 683 nights when the

drug was given (31.04%). This is a
reduction of 48.54% from the placebo
level and is highly significant (x2 =
134.27 P = < .001). The percentage
of enuretic nights per child while on

placebo varied from 20.55 to 77.78
(mean 56.45) and while on the drug
from 2.63 to 50.62 (mean 30.38).
Significant reductions were observed
in six subjects (P < .001 in four and
< .01 in two, x2 test).

Fig. 1 shows the enuresis per 100
nights for the whole group while on
successive placebo or drug periods.
Pl represents the first placebo ad¬
ministration, whether Pa, Pb or Pc;
D2 the second drug period, whether
A, B or C and so on. As had been
observed previously,2 there was a pro-
gressive decline in enuresis each time
after drug administration, with a

rapid return to initial levels at the end
of the investigation. The total patient
days per period is shown with x2
values and levels of significance of
differences between periods calculated
from the raw data. Enuresis declined
significantly after each drug adminis¬
tration.

Fig. 2 shows the reduction in enu¬
retic nights and incidents before and
after 1 a.m. for the whole group on
the three drug conditions. The shaded
area in each column indicates the fall
per 100 nights, the upper figure the
acrual decline and the lower figure
the percentage reduction from the
placebo level. It will be seen that
early administration produced the
largest fall in early incidents. Late
incidents fell very slightly more on
late medication although as a per¬
centage of placebo level the decline
was actually less than when medica¬
tion was given early. The three drug
conditions produced almost identical
reductions in enuretic nights, with
the lowest percentage fall for condi¬
tion A.
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FIG. 1-Enuresis per 100 nights for the total group for successive periods, patient-
days per period, x2 values and levels of significance of differences between periods.

The levels of significance of these
effects appear in Table I. Enuresis
was significantly controlled by all
three drug conditions, and only the
fall in late incidents on condition A
failed to reach the .05 level of signi-
ficance.

For the whole group there was no
significant difference in the effective-
ness of the three drug conditions on
enuretic nights (x2r = .25, P = .967
Friedman Two-Way Analysis of Van-
ance) or on incidents before 1 am.
(x2r 3.714, P = .192) or after 1
a.m. (x2r = .286, P = .964).
The proportion of incidents occur-

ring before 1 a.m. did not signifi-
cantly differ in the present group
when compared with the subjects in
the previous investigation (U = 34.5,
P = > .05 Mann-Whitney U Test).
The mean fall in enuretic nights per
100 nights on early medication (B)
for the early enuretics was 39.43 and
on late medication (C) 22.21. Con-
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FIG. 2-Reduction in incidents before
and after 1 a.m. and in enuretic nights
per 100 nights on the three drug condi-
tions. The shaded areas show the fall, the
upper figures the actual reduction and
the lower figures the percentage reduc-
tion from placebo level. A 25 mg. at
3.15 and 8 p.m.; B - 50 mg. at 3.15
p.m.; C - 50 mg. at 8 p.m.

conditions were not significantly dif-
ferent in their effectiveness on inci-
dents or enuretic nights.

In the previous study early medi-
cation reduced enuresis by a mean of
19.01 nights per 100 days among the
early enuretics and only .07 for the
late group. Corresponding values on
late medication were 4.91 and 25.47
respectively. Although there was a
similar trend in this study, both early
and late timing lowered enuresis in
excess of 20 nights per 100 days in
both groups.
When only 25 mg. of imipramine

was given, five of six early enuretics
had shown a greater fall in enuretic
nights than when the same dose was
given later, and the contrary was true
among late enuretics. This clear dif-
ference between the groups in res-
ponse to the time of medication
reaches statistical significance (U -
5, P .021 Mann-Whitney U Test).
No such difference was present in
this study.

TABLE I
Levels of signficnnce of reduction in enuretic incidents and nights for each drug condition

(Wilcoxon matched pairs signed ranks test one tailed)
Enuretic incidents

Drug condition Before 1 a.m. After 1 am. Enuretic nights
A (25 mg. at 3.15 and 8 p.m.) .01 n.s. <.025
B (50 mg. at 3.15 p.m.) .01 <.005 <.005
C (50 mg. at 8 p.m.) .025 .025 .005

dition C most reduced enuretic nights
in the late enuretics (mean 25.47 per
100 nights), compared with 20.25 on
condition B.

Early medication reduced enuretic
nights more than late administration
in only two of five "early enuretics",
and late dosage had a greater effect
in only one of four "late enuretics
The two groups did not significantly
differ in their response to the time of
medication (U = 9, P = .452 Mann-
Whitney U Test). These findings
were not materially affected by in-
cluding the subject with the fifth
highest proportion of early incidents
in the group of late rather than early
enuretics.

Discussion
Although the findings were in the
predicted direction, the influence of
time of medication was much less ap-
parent than in the earlier investiga-
tion. On the higher dosage the effect
of early administration was not lost
later in the night. Whether the drug
was given early or late, incidents after
1 am. were lowered to almost the
same degree. Divided medication of-
fered no advantages and the three

The most probable explanation for
these findings is that on the smaller
dose a longer time elapsed before an
effective blood level was reached.
When given early this level fell during
the latter part of the night. With 50
mg. the concentration rises more
rapidly and the necessary level is sus-
tained long enough to control enuresis
over a much longer period. As a re-
sult no significant advantage is ob-
tained by relating time of administra-
tion of 50 mg. imipramine to time of
enuresis.

Thanks are due to Geigy Pharmaceuti-
cals, Division of Geigy (Canada) Ltd.,
Montreal, Quebec, for supplying the
drug and placebo, and to the child-
care staff of the Centre for data col-
lection.
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